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Abstract not available for CN 1076378 

Abstract of corresponding document: EP0553532 

A fully programmable, graphics microprocessor is disclosed which is designed to be embodied in a 
removable external memory unit for connection with a host information processing system. In an 
exemplary embodiment, a video game system is described including a host video game system and a 
pluggable video game cartridge housing the graphics microprocessor. The game cartridge also includes a 
read-only program memory (ROM) and a random-access memory (RAM). The graphics coprocessor 
operates in conjunction with a three bus architecture embodied on the game cartridge. The graphics 
processor using this bus architecture may execute programs from either the program ROM, external RAM 
or its own internal cache RAM. The fully user programmable graphics coprocessor has an instruction set 
which is designed to efficiently implement arithmetic operations associated with 3-D graphics and, for 
example, includes special instructions executed by dedicated hardware for plotting individual pixels in the 
host video game system's character mapped display which, from the programmer's point of view, creates 
a "virtual" bit map by permitting the addressing of individual pixels - even though the host system is 
character based. The graphics coprocessor interacts with the host coprocessor such that the graphics 
coprocessor's 16 general registers are accessible to the host processor at all times. 
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o <^>i-^^itlS:^(gp€^^##^76 t^^##Rl5)M7^iBii 
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RAM6.RAM8 #*. ROM 104 * RAM gfl* 88 gfcHj 

& Super NES ;*£ • It^UAJl ROM *i 

RAM *«jd#-T*RAM^#^f RAMCS ft 

Mario ft **iJl Super NES jE£#& RAM 

*^Fffl 4A*P4B# #X.Y*»Z&ft£fc## Mario 

A«.X$«Y &ft£*ft#&ftW Z ft*AftJ|£B it* 

ift*T#*#» Mario 2 YKmMMiiAlX^ 

(ALU)50 tXifPY Aft&fcJl W+S*###rt£##*iF£&fiJ 
Z Aft<#W3i«*76 AMario*>|-2 

^ 4l» 60 rfff 4»&4M9*4#iB ftftliflr-frftiHi aluso 

^^(ADD)^#. 

jE^P^Xt® 1 ft$#r&fc#i$#> # Mario 
ROM 4 ft, RAM Aft* Super NES ±*Uftfc#ff*ifcffiir* 
itm. Mario 2 &&£ii±#l Super NES gftgftftgtj.g 

JE£&*T# Super NES «#fx*#*M+ ROM &ft*P# 

X^-^RAM &ft$*T#*. * Super NES + ±<ft 

CPU ^J^kft^lc#ft4^^ROM^RAM^^, &#RAMfr 

ROM ft*ft«#fr*#*. 

Mario 2 £® 1 + 0f*#ROM 
&ft*P RAM Aft£ Super NES &ft£%«±dHF. Mario 2 
M£ Super NES &ft J:#ft ft**, 4 ^-f £ £ 

#HtttW*#ff'ft ROM & ft RAM &fti&g ROM 
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RAM iiit^tfROM & ft RAM &ft, Mario & ffl ftf/A 

ROM ^iB^I^jRAM SA.£&;H»;jr*T. Mario 
#&##Etf|i]fcRAM #ft'tfHftft£ftROM X#ffi 
*f 94 ROM RAM 

©IIJS4A, Mario$**lTBTJff&9]MS#. 
#<fc#ALU 50. ^T^*^^*^^*64^fr^^^^*#^# 
52 #,ff4. ALU50 ifcff Mario 

ff*»*.**,*<,#^*ft*#.iriffl4AJ*r#, ALU 50 AX. 

%*M&%f£i$Lft, #%%m$)g%$L$\ Z & ft. T®#£^Pft 

BH$-£iM>*ttW ALU. 

Mario 2 £ 3 -D &ftk%. 

if , Mario 2 52, £ 

Super NES JJMtfl ?T 

K€at t*Jr±##S# x y 

Mario ^>f^fT^^. 

t&HRt^BfcA^g 2 + # Super NES S&RAM30 

tttf^******. £&##£T, Mario ft # Su- 

per NES #EftRAM 30#fMfc*fc. ffi£»J:t*£#fc*. 

£f.^J£±#X *P Y 

#^&^ilL*«"X ^ Y ^#*^j*^*^*JB^ Super NES S 
HIRAM 30 tt#£#£#£;M&Xt&tt*:B:. 
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52 ***^«r*#«4SF*. RAM 
ft***********. K ft RAM &X 
^Y4#II4#H# 52 £#£Xft#ft 
£fti4«#ft + RAM. 

52 PLOT X # 56 PLOT Y 

58 X.Y 0 ft&ft£fttf! t , PLOT X fP PLOT Y 

(^® 4AJJf#)W* Mario ^>t€^^ 
B 4B » ft 76 j ft Rl » R2 ). 

ft#ft*# 52 54 £ftft*3£ft*. *PT® 

#£$-#&Bj#j&p#, 0fft*ft£ft*ft#ft#ft£8X8*# 

52A«##ftft#£X/r #£#ftA*ftttft# 
##*£tf1i£f<J£# RAM 6.RAM 8. % £ ft 53 

RAM £fl*88*RAM4&&ftRAM A.¥#ft#£ftdJft 55* 
# 93 $i RAM ft#& ft RAM D DUT a&g 5® RAM n ft 

#ft«# 52^£J? Super NES $#ft*fc#ft£ftH N"*^ + 

ft. "-£#ft w #*&##£«*RAM f#&#ttft£tt*BtfJ 
flfttflJlilfftll ft ****** 07/749,530 ^ftB^flt ftt ft 
DMA k&tt&M Super NES ftBft RAM30. 52 Hi^ 

&^£fcft*#*£&#£#&£, #ftflt# 52&&RAMD 
IN *xft#ft#4l 82 ftftAft 83 RAM 6.RAM 8 g ft 
ft*X,Y fti!£ftftft*****ftA. €3tft^^RAM'6,RAM 
8 &#tBftfrf N-##£RAM ****** ft ftftftftftft*. 
TTBlfttf RAM ftSA**FMrft*. *^B4A*ftRAM## 
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80.84 #86 £A*ft*'lfc4**?&HlUfc**&*#( , & 
52. 

RAM 80 Jj Super NES Super 

NES RAM 80,82 fd 86 * 

RAM 88g$. RAM &3t3t#& 84 * 86 A & 

RAM 6. RAM 8 & RAM 6, RAM 8 ftft£&£l § * 

»AftZ K#^gt$5#&%76 J5fr5 RAM 

S«|88HA!ll#l90|l>f RAM RAM 88 

90 t ^*ih^ RAM A RAM 6>RAM 8 

4 it . RAM & $ & 88 € * K * Super NES ft & it & ft H A $ # 

#&##52&$££&ft#(READPIXEL)#4» tfc** 
#&R1 ###Jft&X#*^-#g#t4llR2 **#Jjf*X*# 

*<Flt**4SF**fc 76 + + . 7.8A # 8B # 

ftlfltf PLOT 52 . 

iMtft***** 62 # ALU 60 
INSTR fc^KT^fttMr-frCAfl-F** Mario & # ) * * # 5 1 
^ff^Aftfc*******. Mario 2 *£#*Mt IS IT#* 

^Slft^-fBI 4B #$#&&76 4 J ^^#-^R15)-4 I ^^^it^^ 

* Mario 2 #.*rft#4^ ^^fS 1 t ttSff ROM 10 
3ft Mario RAM 94#fJ, jft&fcaS* 
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RAM6.RAM 8#f!|. ^P^JE A ROM 10itfT*#. ROM 
104<*-f B 4B *m%&%*##t%.? Mario #>f-#4&4| m . 
STR 0 ^#£/?&^;i:#ft&Mft&£#RAM 94 t, 
«&£#RAM #dU£95l&A&^i|£#fc&g^^a 

tfiCPU ( Bp Super NES) ROM 10 

Mario Super NES tfHMario 

flftttdflfc. Mario ft RQ M 1Q t^^ih 

Mario *>^.**J|^## 62 «*iE*^#^#4.^-p--^' 

t*/ 6 *** ALU 50,#&## 52,&^££#g$| 

ft. 

Mario *^«-fc«->hH ALU50 £ff 64. 

60 ft £ ^IH^# 64. 64 4 

R 4 (flsffc*). DREG <i*?&£)«Sreg«R6 
&frtf#4*fcfc**###6l##*R6 32#i£;£# 
#«#&R4/DREG ***f 32^^^ 
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#IU:^f R4[0-15] = SREG[0-7 ] * R6[0- 

7] 

#f 2:X R4[0-15]=R4[0-15]+256*SREG[8 
•••15]*R6_0-7]. ?f^A|||8ft. Jpfcft 
$ft. 

3sX R5[0-15_=CY+(R6[8-15] * SREG[0 

___________ _____ 

R4[0-15]=R4[0-15] + 256 * SREG[0-7] * R6[8 
-15]. ****«Jitf 8 ft, <E#tfifP_r#:£ft. 

#3* 5: Y f *#t.R5[0-15] = R5[0-15]+CY+SREG[0 
•••7]+R6[8-15])-S-256i*>±#-9-. 

#3* 6s X,Y f ^#-f-,R5[0-15]=R5[0-15]+RY[8-15] 
. *R6[8-15], 

1984^*jfe^*^X^l : ^<^^it#^#^)>t^Mi£^^^. 
#J_0 4B, Affi-tft#g«!#68(&-S 14 * £$-jfr*JB ffl 

^^AM^^^#RAM94 e i,iH' << M^^^#(CACHE) w itf ,_Z^ 

«ffl*A_t*tjt_k^/>«*#^. Mario #>*-#*J_ _£ 
«CACHE W #4. -**t* CACHE #4^ ftfcttft* £ 
_fc*#RAM,li^Ailj_i*#RAM jUt^jh. i^fr CACHE # 
ita^itt^^^ttMl«^^#__f#„ 70. it 

ft*. 
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ROM 10*»*RAM6*8 ##4##&#,*T'fcffl£tr&*ib . Jfcfc 

A#*«#RAM?tt*--5i2Jrirflir#4*»**#*. * 

*R**3H^A««#RAMf|E|B**. &#£A512^?&^ 

fc#94ftfWBHftHtftfROMfrRAM#*." 

A**ft#RAM92^tt€ttt*ffJI#***T|-#N-, £ 
■feifj/fl PLOT#4<#*TM* B l)#**^ARAM 6,RAM 8 

ROM Mario * ft * **ft* *| A # 

ROM fP RAM ftl^S. 

^ d£^*&#^il^ ROM as4f 
RAM 94 ###iir*rfc# 6 £, £ *fc ROM ggfUM 

#512 ^t. &&ft ft a^^^ROM 10 

iti*#a6o*ir***jiuatA«*#RAM 

RAM ff7£ROM 10. 

CACHE #4-ft***^*tf^tjtM*#^irff. *** 

■f 512 A**ft# 94. t^#JE^I*X^, X*4t* 
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512 *H)k&ft&%L& 94 i£*TMT#$##^ ROM 10 3£*T. & 

72 RAM 94 + 

ff#iR. Mario ##&*Jfcfl#£-;BU!5 

#4>£^;ltSAX&#;liftifc&#RAM #,frW**A**ROM 
10 ft fx. *T » 68 J$ Super NES ft Super NES 

Jfe&ftft HA 96 rt&JHfeg* RAMj^A^A. 

&#&£#&*»J& 68 #«^iMI:*4ft PC 

A ROM 10*A7i&4tt#tf&#4( v Mario 
fr*5AU RAM 6.RAM 8 0 * HHI* £ Mario 

#&^AfjRAM 6,RAM8,-£$&;5*#J*p;£RAM &«J#88 t# 
4*k#RAM ^ A 6 IE 

RAM ^AfcJMfctftffflifcfT'fe&trxffs. *fJU&g/Bg| 

FROM R8 >#R8#A(R13) 

SM (R13) 



SM 



(R14) 



;#R0#A(R14) 



TO 



Rl 



FROM 



R2 



ADD 



R3 



;ftfT:rl=r2+r3 



TO 



R4 
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FROM R5 

ADD R6 »&ft:r4=r5+r6 



FROM R8 *#R8#A(R13) 

SM (R13) 

TO Rl 

FROM R2 

ADD R3 ift*T:rl=r2+r3 

TO R4 

FROM R5 

ADD R6 ;# 4 fT:r4=r5+r6 

SM (R14) ;#R0#A(R14) 



&&##:*,T. RAM ^A^PI^-pT^ 

#^o^4^|i:#f(##74 ft* £5 B«4IAIIZ#^. t^ffii? 

/Tf-S 4B +ftGETB(*£1O*#*98;l:£trflj0r3£#& 



34 



rfc*flfl#*tfffl#*tt#ROM, ROM, -ftlt^F 

76 t ^*##-R14 A I R14 ft 

ROM 4 RAM 

^-fc^S* R14 ROM 104 

#ROM ft#JE. #ROM frgftlMUE^ROM ftjB&llROMD 

##£GETB $##98 + *flr4*### 
100 %±SAlr*AllZ H^i!A4##M76 t 

£&##:£T» t^il ROM 

&^&%W%&m#&&% J Mario 

KQ.GET B 98 & *T I^Jt*#te£*P S 4B #f*##&#& 

#- 102 A RAM 6, RAM 8 

£^###76 tR4^ + ^^16ii^#^(R0— R15). 
#R0— Rl3^it^^##(^f^t^^^##^^^^T®^f^ 

#» IS****. &&#AROM (3£RAM)#£{i{$$ 0 £ilj#^ 
tft^^ttN-^it^ftCGETB 98)B(«e(^ * GET L 

GET HC****)****. ##J£R15 ^a^it 

^R4 ttrt##*£-*UU*WAJi^^#*R4. 
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i iMT#*#4 fc^M f R1LR12 * R13. R13 
#fl#*Ffr*Jtf*#^ft*4ft**fc. ffi3f#&Rl2#$#5f#fg 

ft**, #*MF*R12 J*!|#&R13 f*f£#N§&# 

Jfe:ltft#43UI«#tt*#(R15>#£#.fT. ##&Rll#te#JF 

R0-R15 *#iE*#,ff 

60 & %&-^££^##3g- R0—R15. 3T#JEgfr]£g 78 
ft#j£ft###lfrlB3Ui X ft Y AH. j?*b, *p@ 4B#f^, 

ROM £$&104-9.&l!|*& Super NES £ HA * 

S 13 t£#iffl4fc^dJo A ROM 10 8(ll£|jfei*** 

# RAM 94 ROM 104 ^ RAM 
$ 108 Super NES ft'fr Mario * R 

Wft*P#. Mar^ 
76 t** RAM 6.RAM 8 
Super NES CPU #*, #1*P0# 
^>^^t#^^iE^#^#^^dJ#^x a ^fT(GO) , '#^(l^^ 
Mario ft^IE&iE^T ffi 0 jftjj* Mario &##J:a£*T>*ROM 1 

RM *#*d±)i4-#^r*#*#*^ 

# ALTl#*,ALT2#*,J[»tt* * 
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BIS 4A ifpffl 4B + ##;flE$£;£^ ft Mario * Super 
NESiS?^, £ Mario &####£*&ifc*P*&*ftfT#^. 
i Super NES #fc£ROM 10 

& Super NES &g&*> Mario &#&:£&ft;fT&###i:ir> * 
*+tfc**«. '***#-T. &S&£B^'J USP 4,799,635 & 
?T&# Super NES CPU &*T^&#* 
*P Super NES ±&#J £#*##i^i£&g&&^iiEa#* 

' MaW&T^:^^^ |Pj-Super-NES-^r- 

**R*i*tf ROM *Pj£#-^ RAM £ Super 

nes f JMJA M^#^«rAatir*#.ffB*#**lt#«# 

ftf, Super NES RAM ft Mario ^#&) + # 

flffeff* Mario «JT&3tt#&*ft*« ###rg&frft Mario ft 

# ft^&^A Mario &a#it&&o £ * Mario ft & 

Mario ^t*^*******!**^!^^*^ 3 ®*-*^ 

s#fttf**it(r*ft*i#. *'J$ Mario ft^ftUffiaUtft 1 *®^ 

j&Jf Mario $ ft 

%%L^j]. flfr, Super NES #tf*RJi^ 128 *f-5iff. ttt 
Super Mario £ P± 'Tt*!*:^^ I ® » ^^fttC 
#ft. 

i Mario &#£#7 * Super NES 0fifr#ft#tfe, 
STOP ■ # 4 . A 4 - ^ * # * # # ft « Super NES ft * Mario & 

# tft&'fr £ftffi*W7 t Z%&#$kftr-^& 

Mario «>^^-f ^ffft*'!!***^***^^**^^^ 
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®-4f>i£*®ffttiIffi 0 Super NES£ 

RAM £ROM Mario 

ft. Super NES *T & Mario &##fT«fT#S . gjgtfft 

Super NES Mario &#*± # RAM ft ROM 

«l , Super NES €*Ttt*ff A#-f ■ 2 * ftgXtfr RAM 32 £ * 
agftj^rJEfttftt Super NES %ft)k%L% ROM £ 
$2it#X#RAM , W^JbHtf* Mario 

*^H5 t Mario A ROM &J?ff: 

£#^&&i£:it#ftfTft^ffi&±CPU <«*i Super NES CPU)0f 
* Mario (RUN MARIO) »a##&#Jf# 0 ft* 

ftfl#*#-fc**#tt^^«*ROM lO^fjf.J^-f g 2 t 
#X# RAM 32 ^ * Super NES CPU &fr . # i # Mario # # 
&&±CPU &ft&Wftmfr 0 

ipjjmm 2&ff± CPU fltfSfl^UN MARIO tf, 
f Super NES f ft fitittft&ft. 

#&$f5j, ##lfr##Aa# ROM io CPU #x# 

RAM32«f T . 

*P#4I 127 ^f* , #&*#f£ftff# Mario ^^ft^ ft ROM 
10 fM#tifg*£$ Mario ft*-* % 12 g jff 

*#*131jf*, *a±#9!#ftffi 4#a6ift^* 256 
«&^«£l/0&A/&&;« 0 -f± CPU 0r 

^ ^ € * * # # ROM *P RAM 4 H ft £ p\ £ & Mario $ ft ft 
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#*ffc. ROM # RAM AifcftiMi @W Mario $ 

# "T&^ttfROM ft«L*RAM 

ROM *P RAM ##£"Mario (Marioowner)";^ . 
fj i CPU ROM A RAM &JiJ3$fr ROM j£ RAM |A. 

&££±CPU tfS^ Mario *^jE*jB«* ROM 
ROM Mario & ft % -# ft Super NES i& 13 # & # f £ o 

(nJ^*ih^##^ Super NES - £ & £ # 1 Mario l^tf^H 

f g*lMfc-frROM MJl ffjfcJg, : 

##41 133 0f$, £ Mario $ # * « if & J: £ £ % 
Mario ft Hfi Mario ##?f#iE 

ft. 

±CPU Mario 135), 

4fc*l- + <M!lr*. Super NES &|r*0 Mario $#&*J*TtftiE*T 
#&#it(#4I 137). iP**ilj[S|it* + *fflr^, H'JiCPUM^f 
'#t*f(^* 135). &i&-$|3|, Super NES *f U iiit&fl JU 

t#£X#RAM 32 ^a^W-^ Mario tt*£*T##*T 

Super NES &4MF#(fl Mario 

76 t) Mario jE& at ff ft Mario ft«GO w #i$ 

££&ft£(137). % ft, Mm $ + 

W Mario ^>f^±CPU^^5iJ^t^^^^^ 8 it#,^ 
± CPU t If AT* ^(135),^^^ Mario $t&%#&& 

Mario 

II* 1*111 $ Mario «^&#±^(137),JB!|jt»^-f 

RAM *p ROM ft Mario £jf Super NES # ROM 

^3 RAM at'fT#*. Super NES (141) 
i$ A RUN Mario«^ttJ9f#.fT«ra^A. 
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i CPU 22 Mario ^>H"^A ROM Mario £ % % 

jfcJ*Bf*ROM#*. ******* ROM M«io 
Mario ROM Mario Z>% 4t & $ 

IfJROM Mario £M .^t^ * & * 

# Mario &#&-f tf^F ROM ft Mario .CPU22 

$*P0#;i[lEj£$Bl, tSI£*^#fc + ft<NMI),CPU22&&# 
^t^S^ROM + H#CPU 

fa^fr Mario ROM , ffi + #f» 

^ROM ft*, gp^f^b^ Mario CPU 

22 ftgti ROM #m ft«T » M ario t ^ ft 

£ROM Mario £J3#£T> i£# + $rfcf «l W . Mario 
#ft+*Tft#tfr^ii Super NES #(*fl|SX#RAM 32 +ttE 

2ft* $00 : 010c. &#*0T**& $00 : ffeX ft ti$fft:£*P£ 
CPU 22 JUMP « fcfflttJft ftft* $ 00 • 010X. CPU 
22*#tf ROM 10#*tf*ft'fe#*ROM 10, rfa^fct^WJ 
Super NES RAM 32 + . ii^H^f RAM ft 

*ftft*fc***!t. i Mario Mario ROM ft#£ 

St, fJtf&J^f ftROM ttfft*. Sffi£#&g£&i£#*^ 
frMftifc&t «3tff«^*-f RAM ft + tffctfcRtt*;*. 

till 

Mario ^#4*^3*Wffl^**Aa#**«ia**7 
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*8^|frm#4^^. Mario &##^£&#-&##^#J£tf;& 
1^1&r&&##4^M. ft§*# 8,16*24 

ft. 

Mario A«#^J^#4Jl^ili 1 ffM*^*Mi«*ft#RAM 
&?>JiiJ Mario &&T®« & &g||£&fT£4 



0 - 

1 z 

2 C 3& / ft#^ 

3 s 

4 v 14 15 a*Hfc]XOR 

[ft 15 

5 g a£ff#«^: 1 Mario at ft 
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6 r (RH) ROM $1it%%LE&$;?t 

*GO»#&(# 5)*£#«1"K***« Mario jE^atff, 
WftA^ - 0»^*lt*W Mario Jt&ft k~ 

t *Har-f-3t.Sl Super NES) . & Super NES #1 

6 S*jE£ifcfT ROM ftg-FV** 

& Mario &#&S3£s£± CPU * {1} . 



ft 






8 


altl 


(ADD— ADC, SUB— SBC 


9 


alt2 


$ X (ADD— ADD # , SUB — SUB#^-) 


10 


il 


±V*irftft<£ ih 


11 


ih 




12 


T> 


SReg fp DReg, * WITH i££ 


13 






14 






15 


irq 





£*P±#r£# ALTl;jr*tf,ADD(j&pfc) ADD 
WITH CARRY (f gftftrft) #4, iff SUB TRACT C$j&) 

SUBTRACT WITH CARRY(f #>f 0 #4 

ALT1 



ALT 2 #4#*t ADD # ADD WITH IMME- 

DIATE DATA (M±W&%$]jp%),tfrt SUBTRACT M$]L% 
SUBTRACT IMMEDIATE DATA 0*£±BP#&). "±Bp w ## 
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#### 15 Mario a^^^fri:^^^ & Mario * 

lfr7±ifc##4**##Kfls Mario ^X^ft^rZ 
*P_L#f3£, Mario &#&&16^*pB4A*P4B#3 1 #.&#76 

fl-fffl±CPU Mario &>j-:i£#^:ft ft, 





it*** 


rO 


$k% #DReg ft S Reg 


rl 




r2 


PLOT #] Y ^# 


r3 




r4 


LMULT 


r5 




r6 


FRMULT ft LMULT #4Jf #31 


r7 


MERGE #*1 


r8 


MERGE(^#)fc*/8fc*2 


r9 


56 


rlO 




rll 




rl2 


^-f LOOP(#5f)#4#it& 


rl3 


L00P&4#£###&& 
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rl4 ROM^sih, -^gfc^^^^AROM 

rl5 

8#PCBANK 

8&ROMBANK a#U:HROM #^E^##64K # 

8#RAMBANK #^|S:#RAM 64K # 

: MJBL - - 

16&SCB 
8&NBP 

8#SCS JWJAf&#: 

256,320>512.640a024U280 

16 $i 20^$#ffi, ^ 2,4^8 

Mario CMODE ^#& 0 

CMODE *##jjfjfc±fc**. *Ti5fl* + Jff«WfcaP#. 

16 5*256 #fc£#*;ir*ffl#0f*ffl. 
CMODE ^#&&#frT: 

CMODE # 0 

oft<«$#) 

0=1 = 0 

* 256 $£#5W# 3=0 tfi 

& 256 ^^r^J-ft 3=1 tf, 
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$9Jfc*;*OFF =1 
SW&OFF K**GlO' 

CMODE ft 1 
^sfrft 

& 16 ^£#£#£#(15/ &ifc 
#(xpos XOR ypos AND 1) = 1 afc^ffi^lT 

£256 ft**tfft#&g&*&* 
CMODE #2. 

£ 16 256 $£#£J. CMODE ft 3 &gftltf 

i*ft&£ft, colour ♦4#^ft*#*«r« J l t *t** 

16 ^£#^1 

CMODE ft 3 

jt&ft 

COLOUR . 

ft 

£#>£#256 t^A^^ftit# 
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#7 



ibt rO,$CO 
colour 

ibt rO,%0000 
cmode 

ibt rO,$97 
colour 



i X32£$CO 
iS.0 



plot 
ibt 

colour 
plot 



ibt * 
cmode 
ibt 

colour 
plot 



rO t $30 



r0,%0001 
r0, $40 



stop 

il6 #&** t M.lti.2 ftfl 
ibt r0,$C0 
colour 

;256 3 ftft 

ibt r0,$C0 



#&l*£$7 



* $o 

f =0) 



£$£$co 



colour 
ibt 

cmode 
ibt 

colour 

plot 

ibt 

colour 
plot 



ibt 

cmode 
ibt 

colour 
plot 

stop 



r0,%1000 
rO, $47 



rO, $50 



r0,%1001 
rO, $ 60 



} £$£$C0 
,S#3 



#&$£$C7 



$C0 
f =0) 

; 5# 3 1 



; #£^£$C0 



»256 3 ##2 ftfl 

ibt r0,$C0 

colour , g$£$C0 

ibt rO,KH0O i£&3%i&2 

cmode 

ibt r0,$74 
colour 

plot , #&$£$C7 



$co 

f =0) 



stop 

Mario &>^#l^#^1£#£#. *»Jl* + 5f*M. 
ftBftJ*4MF*JMW##*. £#&R0£*TJ3^ ALU 
fi£«##R4t. W*#ftR6J****#***ftfc***4 

(FRMULT)#*£?#fc#*<LMULT> . 

R7 5fp R8 ^&*T^##^. tt* 
##(BP* #HR7,R8) ##£ffl£#£~fe##£f-5Wft&# 

*#• *#*#ft#*/B*tf ROM *44k«*#**^»15* 

4H*#Rii#Ri3*tf*M*iw*«#iMTft. ^#^RiiiU 
^^. a ^^^^^^^####^a^it^^fti*i#^io *#ft 
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ibt r0,$03 

colour 

plot 



ibt r0,%1101 
cmode 



ibt r0,$08 
colour 
plot 



11 ****^#^F#*>&*#*«*4b.4HSF#Ri2^*#tf** 

***.fffilr«HF^ftMFiHt. R13 +. 

*P±0T#, K**##RH &AROM£^# 
#R14 . £&#;>r£ T , ^T^^T^ 

ft 4 Mr GET * IT********** ft READ ft# a 
ls7£'J±;&tft a £te$#&(0ther Registers)", 

ROM 24^J(feit^ff^ifc. «JfcM*HOs * 

16 fcfea^Jtl^^ 
#fc£a#fW##E<PCBank) 

ROM ##K*##(ROMBANK)##**^3ftfjr. Kjt* 
Mario ROM 10t««ft«> 

*ft**»*»4SF<t*4HSF#RH t^l6^ROM^4h±. ££4, 
RAM # flf K $ # # (R AMBANK) #ttft0Hfc&&6<A* Mario 
RAM Mario A8# 

#74&&B, *T#RAM ^ROM tt##B*###&$.5 Mario 
# ROM *P RAM #^#4-^it^ o 

(SCB) «^*##jE*3t^*<t.ifc**l| 
^^«®*B#^A*tft*m^*4t. ^ff PL0T^^#4#, 
Jr«&^#&SCB#teRAM +*#*fP*a?A^Jftifc. 

2,4 <8>Mfc*«. JrMftAt*##SCS 

TW^dJ«r Mario ^^#4t^B^#^6<7^ie#^^^^iS 

STOP Mario £3 #&ft # tf&fr #7 , 
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CACHE UfcXgZMM Mario RAM 

t # A# RAM ftfr ROM. &ff CACHE $ * , a 

Mario dM-feg-jMM&ft******. 

from).it*«#^^^^#4^lfc#^* o ^^ a T0 w fr^^T 
-^4«:^S^^^##(DReg) o -FR0M' , -|fr^^T-#^^^^ 
W"WITHnr*U*W#M£. 

SReg *P DReg tffltt*** # RO. fc********.^**^. 
SReg ^ DReg R0 o £ Dreg Rl5(S#it* 

*),BWftT-#*£ R15 +##***Bt, *^A^ftia-^» 

lsr ;rO=rO fnj^"# 1# 

to r4 

lsr ;r4=r0 1# 

from r4 

lsr ,r0=r4 1 i$L 

altl 

from r6 
to r5 

add r7 ;r5=r6+r7-r-3£# 
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altl 

with r3 

add r3 >r3=r3+r3+ (6502 rol) 

FROM#4*lrt£flf4*. 

fr£:&##^. £&##5$;7. *J3fc&§l£ 
ft 6*7 RAM #*-££#&g3Mfc£#ft. 

AltKAlt2 $t Alt3 **j|***## + J:afilii***K* 

COLOR #*Jtf PL0Tft*#4&#&Rl 

#Altl#***ft«|#*#4*##^ READ PIXEL (*HJ 
^t)#4(RPIX) 0 £&&#®&SJ:# 

feMaj^**#4" + M#^«r*-#*A*^*ft. COLOR 
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$00 



S'^JM^Wtt***. CMODE #^>Tft£#-#ft£ 

CMODE »4€M*tt*J3tWtt^Wftf'M^A*^*l * * 

T****** B Mario &&^H 

MA 

ft Mario &##lLiS*T#;*£ 
65816 IRQ g=0 

PC #-&ft 

&=rl5, ft*«afeft##*jt^ 

DReg=SReg LSR1 
DReg=SReg ROL1 

rl5=rl5+##-f £?tiS# 
#'(s XOR v) = l fj rl5 = rl5+# 



$01 
$02 



STOP 

NOP 
CACHE 



$03 
$04 
$ 05 nn 
$ 06 nn 



LSR 
ROL 

BRA sbyte 
BGE sbyte 
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1 



$07 nn BLT sbyte £/jN-f JJ!|&a&## 

£(s XOR v) = 0 Jt!i rl5 = rl5 + # 

$ 08 nn BEQ sbyte $¥?X!l&J&#$ 

♦ «-l JH rl5 = rl5+##4£1S" 

$09nn BNE sbyte ^^F#^ Jil!l^^## 

#z = 0 M rl5=rl5+f 

. m 

$0ann BPL sbyte jE i*Uj 

£s = 0 JH rl5 = rl5 + f 

$0bnn BMI sbyte A JR'J 

#s = l III rl5 = rl5+##^3? 
ft* 

$ Oc nn BCC sbyte #$ttft*JH&J&## 

#c = 0 fj rl5 = rl5 + t#-^f 

$0dnn BCS sbyte ^t^S^H'J 

£c = l 111 rl5 = rl5+##-f-£f 

$Oenn BCC sbyte TlT^JilU 

#v = 0 JIUJ rl5-rl5+*#**f 

$Ofnn BVC sbyte & gftM 

£ v=l « rl5 = rl5+##-f * * 

$10-$ If TOrO~rl5 DReg # rnCT-Ufi 5 ^ 

DReg=rn 

^b : MOVE rn=SReg 

53 



$ 20- $ 2f 


WITH rO — 


DReg ft SReg # rn 


rl5 








DReg=rn 












b = l 




STW(rn) 


& rn + SReg 




RAM [rn] = SReg < * fls/i* * * 
















STB(rn) 


& rn SReg ft ft 










RAM [rn] = SReg. 1 &-f*W> 


$3c s 


LOOP 


&rl2 $&1 #rl2O0f|?|i&fc 




rl3 t ^*4b 






rl2=rl2-l 






# rl2<>0, JH rl5=rl3 






(TO/WITH/FROM :f &#J3) 


$3d - 


ALT1 


altl £ft 




altl = l 


$ 3e 


ALT 2 


alt2 «ft 




alt2 = l 


4> 01 


ALT 3 


altl &alt2 






altl = l 






alt2=l 




LDW(rn) 


^rn tft**tA*«B*»l D^g 




DReg= RAM[rn](?1ft/ilf#) 








# altl: 


LDB(rn) 


Arn t lb (^flF* * 






DReg 






DReg.h = 0 






DReg.l= RAM[rn](^ 
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$4c 



PLOT 



% altl : 

-$4d- 

$4e 

# altl, 
$4f 

$ 50- $ 5* 
#altl s 
£ alt2: 

# altl+alt2: 
$ 60- $ 6f 

# altl: 
#alt2: 
#altl+alt2i 



RPIX 

-SWAP- 



COLOUR 

CMODE 

NOT 

ADD rO— rl5 
ADC 
ADD 
ADC 

SUB rO— rl5 
SBC 
SUB 
CMP 



&rl, r2(X,Y)##&ft3t_R1fcrl 
$J#(N.B. tfjfe&lfrrlfrrf&S 

#&(rl,r2) 
rl=rl + l 

*lB£rUr2<x,y>Aft*tt#£ 
DReg= ,&(rl,r2) 



DReg.h=SReg.l 

DReg. l=SReg. h 

#£PLOT$£ 

= SReg 

iSl^PLOT^^,^^ 

#&^£#£=SReg 

DReg = SReg # & (NOT 

SReg) 

DReg = SReg +rn 
DReg = SReg H-rn -he 
DReg = SReg + #n 
DReg = SReg +#n +c 
DReg=SReg-rn 
DReg=Reg-rn-c 
DReg = SReg- #n 
SReg|rn(z,s,c,v) 



55 



$70 


MERGE 


# r7 fP r8 09 « ? T 1r 7T UKeg 






J- 

T 






DReg. h=r7. h 






DReg. I = r8. n 

•rfc -5* £k -E d£ 23k U -10- ^ ^rir , 






S = D10 UK Of 






V=D14 UK DO UK S 






_ u iq OP Uc OP tt 

C = D 16 UK DO UK V 






— Z—u LL UK 04 L^K C 


$ 71- $ 7f 


AND rl***rl5 


DKeg — oKeg AINU rn 


# altl : 


BIC 


UKeg — oK6g Ainu vskj l rn 


# alt2 : 


AND 


DKeg = oKeg AINU r+n 


3j altl+alt2: 


BIC 


np fl/T cpA/v ATsIH NOT tt n 

UKeg — oKeg rvlNLy 1NUI n. 


$ 80- $ 8f 


MULI ru 


UKeg — OKeg * Kn vTfiTvpv o/so 






12- J 


3i altl : 


T IX JfT TT T* 

UMULT 


r\T> QPorr * Pn ( ^ ^ (fa ft 

UKeg — oKeg * Kn v W IT v **v o 






X o 12.; 


3r alt2 : * 


MULI 


UKeg — OKeg * +f n^TffTT tr/ oao 






12. ) 


g altl-halt2: 


UMULT 


DReg = oKeg * ffiii^ tt T o 






X8 13L; 


$ 90 


CDT7 


cp PfT Tfe a| | >ir ^ S3 RAM 








$ 91- $ 94 


T TXTLT 1 A 


2ff IH7 -Ul, 4-L a) r ii 






rll = rl5-rl***4 


$95 


SEX 








DReg. [bl5-b7]=SReg. [b7] 






DReg.l=SReg.l 


$96 


ASR 








DReg=SReg ASR1 
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#altl, 
$97 

$ 98- $ 9d 
if altl. 



DIV2 

ROR 
JMP r8- 
LJMP 



•rl3 



$ 9e 



$9f 



LOB 



FMULT 



# altl. 



LMULT 



ft ft 2 (f *A) 

DReg=SReg ASRl 

£ DReg=-l M DReg = 0 

DReg=SReg ROR 1 
##fijrn 

rl5=rn(&3&##) 
(RGM-Bank-^-^-SReg)— 



rl5=rn 

ROM #&E^##= SReg 

DReg.h=0 
DReg. l=SReg. 1 

DReg = (SReg * r 6) . hw ( f # -f $ 

16X16#I|€&) 

c=(SReg *r6).bl5 

DReg = (SReg * r6). hw(f ft* ft 
16X16##&) 
r4=(SReg*r6).lw 
c=(SReg*r6) . bl5 
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«J> av/ a> <*l **** 


IBT rO •••rlStsbyte 






rn 4 1 














* alt! . 

axil : 


L MS r0*-rl5*bvte 






StifeSUl rn 






rn = RAM [byte <<1 ] 








^ alt2. 


SMS rO"Tl5,byte 




-yp — CLL lLi I 










RAM- [byte << 






1 ]= rn (£#|£) 


$ bO- $ bf 


FROM r0—rl5 


<tt*>*SReg« rn 






SReg=rn 


# b. 


MOVES 


DReg=rn 




(z, s & v (#-9-14* 






1^ ) ^ ) 


<fi cO 


HIB 








DReg. h=0 






DReg.l= SReg.h 


$ cl- $ cf 


OR rl-rl5 


DReg= SReg OR Rn 


* altl • 
yp ailJL ; 


XOR 


DReg=SReg XOR Rn 


# alt?. 


OR 


DReg = SReg OR #n 


dill | all6 J 


XOR 


DReg= SReg 






XOR #n 


q> do- $ ae 




# r n ifc J# 

K. 1 11 -13*. -*W 






rn=rn-|-l 






( TO/WITH/FROM 








$df 


GETC 


A ROM £^MttB£ 
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£alt2: RAMB 
#altl+altl2: ROMfi 
$ eO— $ ee DEC rO— rH 

$ ef > GETB 

#altl, GETBH 



# alt2 : GETBL 

#altl+alt2, GETBS 
$fO-$ffnnnn LWT rO— r!5,word 



RAM 

#=SReg 

ROM 

&=SReg 
&rni£# 
rn= rn— 1 

( TO/WITH/FROM 

~^rROM-^-#-^-£B^- 

f # * 4 ^ * & J ij 
DReg 

DReg= ROM & >t # 
A ROM 

SDReg ^i^^f 
DReg= ROM &*|»# 

DReg = ( SReg &. 
$FF)-Kbyte<<8)(# 
J8 WITH) 

A ROM ft^MAg 
5 DReg ft ft £ f 
DReg= ROM £ >t & 

# WITH) 
^ROM 

t tf* DReg 
DReg= ROM & 

#±5P^^JIJ rn t rn 
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#altl: LM rO-rl5,word 

I'J rn t 

rn=RAM[^^ih](^ 

ft#> 

#alt2: SM rO-rl5,word # rn #fj ft £ & 

pTJ3# ALU #-7C 50 »H!*tt#***+iC*-f H 6. *P ffl 4A 
fa® 6 Bttf ALU 50 i? X,Y ft Z Sjlfc, Mario 

J3^#&R0— R15 % ALU#£. 

ALU 50 ft 16##P&&/ 152 & # * *P * £ # II , 

ALU50€'&^t^^ a AND M ^^^5§-154, a OR ,, €2»^^ 156, fa 

EXCLUSIVE OR<# 158 0 
ALU &&%tM®Mifc&%> 
t**ft^*l5#*jaftifc 160 164. ALU 

fl5#*«l»ftl62 i&f<l#&#&IS.164.Xfa Y 
&&*>9 6 jft*^ 152,154,156 fa 158 
#5** 152,** 154,156,158 
fa£&#li&d3^ 16 #,6 $1 164 « 

*■*#/ *fc*152 ^T^X &£&&16#, &Mi££J£ 

150 tt#4Ht4#*A&>!fc&Aft Y &**1t&jft#* 

ALU 50 CPU 166. CPU 166 



ittdi . JUI%* 166 t 

CPU#^-q-*#4*«5t*60«-fr, **####Jfl 

****#/ 3**# 152 Jffrt&tt#&*#jfeft#J$*ft. 

»A#*** 166 #B Z 

© 7,8A*P 8B dig 4A + & (52, 

54,56*P 58). PLOT*^, X 

#54#rt###£ft^£#&ft*. 

Super NES jbi±VJ9f£«M#^^#^ft^l^1ff. # 

Super NES ft^^X^ftM t 6*/. £#*T#2,4 #8# 
Ml*** 4U6 jft 256 ? 

f - 256 * 8 RAM ft«f *JUf. 

IMMMFJUfr. 'fM z -®it&&208 i?3*i*&P£fc# 206 #i£o ftt 
4#ilX A«fcHtJim*X^**Y ###202,204. 

iO##3£Rl*>R2J3#S 7 + *aj#7#^X # 
## 202 *P#& Y PLOT 
&#fc*#X*0Y&# o 

#&X **#&Y ##£ 202,204 ^^^^^^r^% 

214,aiW^#^*it###216^*a:tb«#218#^. #l£ X # 

##fts>h*tt#*ft^##^#2i2#*aifci5^ft**### 
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210 

8A * 200 &>|fc&9! PLOT fc£ 

(PLOT) £ READ * * (RPIX) **%*k «Mt*KAT**fc*« 
^ o ^lifl^MO^^ttTJfc^r*^^*^*****"*- 

*P ±#r£, t* 200 52 
ftftfltf^.frfflSAJff*. 200 
210 m& f AND H 201 200 
^^^^^ 

200 &nn*^w<&&& 206 ftflr**«RAM. 

&£&fjfc&200 ^ Iff & PLOT 
£200 READ RPIX **t£r 

&«!§ 200 RAM fc/fttttMT* RAM DONE, 

&206 tt#^®##*®i+&& 208 ii|$. 200 
^^ihth^-g-218^^PLEQ^-f , 
&206 ^^MJJRAM, 

Xtf . *#^*«J# 200 €**#^#**«* 200 ****** 

200 206 «n^#*t**-«J+ 

ftZOO^^j*^*^***^****^ 0 ^^^*^** 
LDPND ##*gflr*£Sl£***#* 210- * 
ft, &«200 f>k%%&® 8BftBM$£&#£x#*#LD- 

PIX ^pBPR gfltir*. 
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ft , PLOT +4 ft 

?3*>*A4#*g4j# 200 Mr plot flr-^jfejd^^ 

(^#*)^ LDPND.LDPND flrf #&3iJ#**$#Jg. 210 flfffc 

**#«A#*^##212Mik**t##210 t.^**(*# 
#)* * CLRPND |«MRi|EMi &3f f| RAM RAM * 
^Hf-f" RAMDONE *^ft***##WJIttt#T-t 

52 *TM#xffr. i#&g#JJ| 200 
52*&£j$, a^ffl4A f 54 8X8'^ 

£^#&54 Air |^ COLOR 44££r<, #1*r^gPL0T-^4# 
202 +*3fc*fc**fc**ft. = 

. 210 6*5 J!l#ilr 16 4 

##210 44&*#JH&tl#200 BrP± 
m* LDPND CLRPND yfr&. 

^£####&i7 3lAfiJ 8X8$£&& 2 06 £-f&£#|fr;fa 

— &N*M3#?#*X ^##202 
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X 202 3 8 &####&£ftfi]'&*#:$#3& 

210 +.#J5f*x#«rm**^**8>ht*e(4. <t&£*ffl 

ftMftgfcN JH e,$Afc& 206.ftft#jfc*fcdiJj RAM 6(jft 
RAM 8)jfe£*6&& 206 & &&*tlL%mtL&%. 
g^TffijRAM #££$206 ^itl*J^- 

206 f»] RAM 6 < RAM 8 Jfcftg 

X . Y 4# * *J* RAM *5". $l^^*it-i+#^*^T®^iB^^ 
#fr«*tt^atff &£Kt#£fil*#r*^ ft* 4,16 256 

&#256 I6£1f#4 &, 

#64$ir. 

Aft. i^fr# Super NES 

0 16 32 

1 17 33 

2 18 24 



15 31 47 

Super NES JMFR^ 256 fcffift*ft#*±*f:J!# 
ttftfp DMA fl*r Mario &#tl£ 128 160 * 
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0 5^10000000 

1 %01 000000 

• • • 

7 %00000001 

S;E£&JL£lfcX4>U^ 

4 16 
16 32 
256 64 

16 20 

4 256 320 

16 512** 640 

256 1024 *? 1280 

«*4M^±-*«#± 1 J: is 
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, A,X Y £16# 

Ida Colour 
asl a 

-tax • T 

Ida maskl tab, x 

sta maskl 

2^3 

Ida mask2 tab, x 

sta mask 2 
rts 

#&* 

; fcW#*i##3Uj Y ft Z 

Ida plot xl 

asl a 

tay ;Y^X4i#*2 

Ida plot yl 

asl a 

tax »X*Y£#«2 

Ida pyoftab, x 

5 fofltfb&tiltf. 



clc 

adc pxoftab, y 
clc 

adc drawmap 
tax 



>Y jHfcjfcftX &#«2 

ifMk^itf o *p i 



Ida. 1 


bitmapbase »x 




and 


pbittabn,y 




sta 


pmask 




Ida 


maskl 




and 


pbittab»y 




ora 


pmask 




sta.i 


bitmapbase, x 








lda.l 


bitmapbase + 1 6, x 




and 


pbittabn,y 




sta 


pmask 




Ida 


mask2 




and 


pbittab,y 




ora 


pmask 




sta. 1 


bitmapbase + 1 6 ♦ x 





rts' 

256 

pbittab 
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rept32 >num_col 

dw $8080, $4040, $2020, $1010, $0808, $0404 
$0202, $0101 

endr 
pbittabn 

rept 32 >num_ col 

__dw_$7f7f,^$ji^ 
$101 
endr 

i titiw-w o & i o 2 15) 

maskl tab 

dw $0000, $00ff, $ff00, $ffff, $0000, $00ff, $ff00, 
$ffff 

dw $0000, $00ff, $ff00, $ffff, $0000, $00ff, $ ff 00 , 
fcffff 

t 2 ft 3 0 JE 15) 

mask2 tab 

dw $0000, $0000 , $0000, $0000, $00ff, $ OOff, $00ff, 
$00ff 

dw $ff00, $ff00, $ff00, $ff00, $ffff, $ffff, $ffff, 
$ f f f f 

col_size equ. Number_char_rows * 8 * Number_bit_pianes 
(16) (4) 

pxoftab 
temp=0 



rept32 

dw temp , temp , temp , temp , temp , temp , temp , temp, 

temp = temp + col_size 

endr 

pyoftab 
temp=0 
rept 32 
dw temp 
dw temp +2 
dw temp +4 
dw temp + 6 
dw temp +8 
dwtemp+10 
dwtemp + 12 
dw temp +14 
temp=temp+32 
endr 

Y ik#&j£$fij PLOT X >fr Y 202 204(&^##£ 

JLhi?" 76 t ft Rl ft R2 ##&).£A HJ PLOT X * 

202 3 X ft Y 

#^®£?*lH7^--##&:f A, XfrftRO ftf*J&&£Af>J&# 
*X ^##202 tiftft#*ttjff4&tt96£|f206 ft?'J, 
##&X 202 * 0,J||£X#ft*# 8 

lt^#^X ^##202 j& 0,3 8 
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210* RAM *<W#^*iftW56ffARAM 9tbttHm. 

A*HM*.#fc£*--:5&l&. *»ffl7 +Jff*. #*&^#|g.210 #f*J 
£##*AiU'm££&'fe& 206. 

# BIT-PENDING >#* 210 * 0, JU it#fc* #£W*ifc, 

216 , 

BLT_EENDINGJfo5L$^^^ . 

if PLOT-ADDR *#* 216'ftA#, «| 

M BIT-PENDING f 210 + BUSY 

#fr*it*H-f PLOT-ADDR ^###|*J&, «**KTifr 

ft. 

#f 1 

# BIT-PENDING f 210 FFh Jliiaftff J^I3. 

^RAM ft PLOT-ADDR IS i£fjll£ttft 
* £ ft >t « PLOT-BUFF t . 

# BIT-PEND $ 210 Jff Jfftfcft*ft>|»* + ft4f-fc£*P 
PLOT-COLOR 0 fx, J&'Jl&ifcfr^ft 5, 

#f 4 

# PLOT-COLOR If 0 ff 3f Afj * BIT-PEND- 
ING f#38^J3 ft PLOT-BUFF ftJjJf^ft. #ft#ft3tftl*#3 
0 Jd RAM ft PLOT-ADDR 

#ft5 
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tkftft ft ^#(PLOT_ADDR + l)^#,^f PLOT-COLOR * 

8 J&256 £(PLOT_ADDR + 16)±&fr^# 

mfr&ft PLOT-COLOR f 2 ff.- 

i^lMlJMtS^^ 

^4h= B^&ik+Z *y[0.Z ]+ 

(y[3. . 7]+ x[3. . 7] * 16+(x[3. . 7] * 4) 
&&scr_ht) 

* 

y7 y6 y5 y4 y3 
x7 x6 x5 x4 x3 0 0 
x7 x6 x5 x4 x3 0 0 0 0 



px9 px8 px7 px6 px5 px4 px3 px2 pxl pxO 

CO.. 9]. 

^®tf lKifc^iiFJUPIIihtt scr [9.. 22 

^^ih!5|^iifiia#M#^ 4,16 ^ 256 $6£#2M*# 
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214. 

^^fc^^218^^^^#^%*214 ftfttt 

RAM. ^#1*^*it^##2l6 
jfcMfej^J Lgl* *k&tt,&& 2l8 

^fd«-2oo pleq. 

®%m&faw 206,±i» 206 

#¥®it&3§-208 J|*^fr 206 

fii+&#208 # RAM g*j&88#&. §£#RAM RAM 

$£&&206 &###S 8BJft^#&££x#Mo £8X8 
£#206 ft->MB|*56 + J|r 64 ^Nfc&^TG. i^lW*. 
£$#.200 *Mt4rtt*H** LDPIX &£]$#3§- 220.***##* 
#*&#ft*#JM4ttf*fc*#C0L. 200 

DUMP & & HLfiLfe 206 + &£#^&&f # * 

. -B^4 dump , 3K#£I!#J£ 220 t 

n 226 228. i DUMP flT**#**3UI H ** 226, 

n *M#**iUi*##228.Htf. n 224-fcfciMfijh*** 

#31228 *H##iBi»fl«ril*ia#ft , 6flt#KirJ9f##^**. 

i&#ARAM ft$*#*3*£HRIri-, gfltir* BPR ft 
AH 222 &##&A.§. LDRAM ^-§-#&-f#tt&o 
T, *g RAMD*Aftft#frA#«i±n** 226 &$fl## 
228. ^#^228 + 2^® 7 ftT7f&. RAM 

4 RAM «t#AH.*flHt***ft^*-A#* X,Y ft*#tt0T 
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**ft***#*M**H Super NES $#*******#ft#. 

9 t#iffl*ttj ft RAM ^^^"^^m^^-^ 
RAM (s)ft£#g#J^. #;$-frRAM (s)#$& Super NES, 
Mario &#ft#&##> frAft&ftXl Mario 
:tf5J#J3.RAMg<N&88 ft*A£?**£#&fttf*4#;|f&ft 

&&&&RAM #AN-«ftRAM#*flr*^4** 

5 10 ft#«3H 310 *^Jfc««|ft. . 

RAM g jm 88 g RAM RAMP ftjg 

«ftft»A^^4Hi:n#*^ft#*4|^#304. i&f&A& 
**4#60*ftft*ftff*AII*RAM #£ft 

RAM-tm«Ji-f BftHZ 

RAM 88 16 ft&#*#& 300,£A#*iM 

6 60 jff*4ft* ftSUTfcf 16 ft X 16 ft Y & 
£*ftfcRAM :fAft&&. HHft#t#« 300 ftMtt^Aff 

. 302 60 >Bc|iJ ft#4ffi 

****** RAM 

RAM 88 20 ft&it^r 308. £ 

* 308 *'* 310 ft* ft«*ft*<* Afl»* 310 t 
J9f/*£ftft**tt.CACK. &#$^DACK, PACK flT 
■»«t#ftft-f).4#*-**t#A. Super NES4&&&HA 
ft*4bflr-9-*#*#*#308 ^*Mario**^»^*ftft*-' 
«ft###*^ft^*4#312 3|^RAMJk*bAil. €it#^ 

* RAN i£&€&&RAM Hlfttlift^ RFSH ftfi»$fcfc 310 # 

310 Mario RAM ftft&.RANfP RFSH flr-fr 

fl«*"££-*##Affl io *JJf*ft*f . 

308 &M6ft£ 306 
&*A. # 306 |ft|ri|j||4MI 60 0f ^ ft&# 
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flr-f#«HtY Atl«r*#*#4A*«r*#.#*#*» 308 i£&& 

308 *#4M&tt****tt» MAS 7 
AfM^t. 316 314 Mr 

HJ:Ti**AAHD*«!rft##Jin , *±CPU*4k.Jt*### 

*-?S9 t, RAM&*|*88 t, 

ROM &#j&104 + tf*S##K*##*KEJME#**# 
52 +. 

J5f*#iB^*#*#308 fcAtf;l*PT&##. #ifc4ft 
ja}*iMlr*CACK, *:fc#*W##E*a#if*#PC|frA. # 
Jfc£*IMiMlr* DACK, Ji!!l4####&E;frp#&#&#3 : #3§- 

&Ao #tB«#IMiilflr4"PACK f *4##**4b. ^^^^^ 

CACK >DACK % PACK ^ji & $L » &&#3L#t(BP SNES )*ih 

#&#&#308 ^20^^ih^{liiiJ'J#^^^ftJ-t-f^^# 
312,tJl*^W**l#3fc4*iktf-**^RAM 6.RAM 8, #0f 
# * flT * * 4 # 312 310 + (gray 

counter)* ft* tt. 312 
£tB#^, #;*£&RAM RAMANS 1 + ft RAM 6\ 

RAM 8 4£ftfrffli**.J5 ^N-t-f^^-^312 jn 

S i JJf*A44l#ff**b^€#-f RAS.^*^**^ CAS ft 

3|A>t^flr^ WE*^Mr^|^#*RAM 6.RAM 8 ttftflflr-*. 

#tt4Wtffc**£#312 j**-**!^*** 310 *ft 
RAM $$&£#DONE^-f-. #H#A*#*Jfc4#312€> fc 4 
-fl*#**PRAM *#*#$£&RAM + 



74 



<*^lll)#####1ir*DATLAT.RAM * fttfeitSi^fl *p£& 
RAM ftgftft RAMD.IN i£& Mario 

312 RAM A Jfc&tt** iB **IHIM*+J:fttf Hfr* RAM 0 
^t^-^t^M/^^^RAM jfiJ^^^fdt-f-CAS.RAS ft WE. 

fr±l»Tft«fc£Mfefifc«£#4fciHfc, #«#&ram 

Mario ^^Elf^^lft, B9A **^B£!tfflr-S■ 
££&3l2/ t £#,T&&£Jtf-fl^£te#*^ #r/TiB#*& 

ttJfc ^ftjgtt^-fiftiHi, RAMDONE ^ -f-lil^^S 8C to _ 
" RAM fttt*A&&«£4&ti'*€*310 

gftltt. *pB 10 m*. 310 #A#flr 

* CACHE (M^^^#)it^CACHERQ,t#Tt^DATRQ ^# 
PLTRQ, £g#Aflr*#-4£jR| « Etf4fc#1&;£3&#|§. 
325,327,329 + . £#rg&fT# Mario & RAM * ROM, 'ill 

cache **flr* cac herq ^^^g , 

S 10 iTot^^^^^iE^ff ^#4^^:^SM^itt# RAM S 
W - ^ A * I RAM £ ROM it # CACHE * * flr 
CACHERQ ^^fl A CACHE (M^i|£#)94 JR. iB ^4ft*To 
ft#T»*#^ DATARQ AfMrtff Xt RAM ####4(#I*p£ 

#*«*4tti*3 iff 200 ;*&tt#*iir*tir-9- 

PLTRQ 0 

i Mario Mario & X $.#.10. 310 

SUSPEND <ff#);fra#*t-f *O w tt&0f;ft 
Wtt>. £&S'J*P#te CACHE fr#&Tt£^-f- 

325,327 329 ^j&'J;* £ CRQ, DRQ *p PRQ flr -9- . 
331,333 *p 335 g Hftft iB titfi &1b-%#% £ 

cache W*flr**#*fc#ft£ 
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CACHE **tf^*^f*»ifc*ll*HjSrt*Me,*ffl# 1 ^Tift& 
CACHE fc&jRARAM #*#*.£&##;&&*£ 

& iaa n 333 * 335 jh 

339 #341 h* 
m&& 337,339,341 0 # SUSPEND 

#Afin 331,333 *J 335 *#£^n. £ Mario £ jf gp *T g & 
Jft^WAMJjLSUSPEM^^^ 
SUSPEND 1 337,339 341 

## 337,339 * 341 + ftfc-*e,** - l*<V->M*» 
*T)tf&;Ftl#*#. n 331,333 *P 335 *± RAM #ft&-& 0 £ 
CACHE KQUEST0M**#**)*## 337 #£#Jil!l 

339 £ CACHE 4 DATA 

Jt^M#MiH«## 341 

/ ##&337 ~*M*ft#****jmfc/ k 4AiMft#* 

i^-f-CAdK, ffi'fc-tij® 10 CACHE 94(]£ 

RAMXfcTSHM . #B 10 + *€* RAM 

PACK, K*ft*#***#*ift*. 

*## 337,339 * 341 ft R# # A H 343,i£W£ 
NOR n 344 ft/* 4 RAM** ft* If** ft*£it&& 345 fcfc. 

£fti+&&, &7*&JfcA*&|iRAM#*#H. 

******4#312/ 6 4ftDONE(*j*)flr**NOR n 
344 337,339,341 DONE * & ft RAM $ % 

DONE ^4 ft/ 6 310 * ft#£4##ftft 

*. ft&fl#ft***3j|. DONE**£&f'J#££M^&^i£ 
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68 *#*&tl# 52, K&fl RAM 
*JR*jfcW^-**«. Mario ^>»t"5r^^^N-#^^o it 
#Mario *fl*>«#±®llJlJttRAM&1fiJ#fc# 

#J*P RAM 88 ^T* Super NES & #} 

21MHz N-#^-f-*£#ffi Mario *>f- E&£ -^*T N" 

#C#. Mario ^tf^M^ fc£Xtf^ 21 MHz 9f 

___„&m&#ji&.&^^ 

ife, JUffl 11 %JM"6UB*$ Mario Stf&g *&n # 

#tf#te*DIN. **DIN ***£*?S£tt?l|-#M+tK, 

DIN ;*£-J* CK 
*pB 12 ftftHj, B 11 JJp* ^*^>&^f DIN 010, & 

it no, 100, ioi, in 0J)J£##&oio o Bii tt#Hjtt*?jf 

&it*P ROM 104 ft RAM itHft 88 ****** 

B 11 0f*ft**B*n F A £#&i«:ct#A&ffl 

S^^^ a 010^^^^110^^^^^6<7^-f DIN. 

a ioo w , s inAHiiscitMti 

"101\ 

« 011. A^N : #CKff*i«#J.*nB*«##C jttt. E*ltt 
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S 13 *#f*** & B 4B # ROM £$#104. ROM &« * 

^^^-^RAM +^it*^t^a^^^«A^^M«^^# 
RAM 94. ft 16 * t «fil*»**M**«# RAM 94 ft. £ 

16 CACHE ** 400 2 

■«Lr€M« W is * rcACiffi-ft -Mr *f 

#RAM 94 ft*********** 1 

* = tt***xW#.»*ft#****' ****** 

^ifiie^ir^M^^^ftt^^^^ 6 ^^^^^ 

® 4B t * iB 68 

^ CACHE ^,tm^ t*m&&& RAM 94 + 

# ROM RAM.&&&£#*P$# 400 £&#&a#ftfT# PJ 

ROM #104 tftA**«#iP****00«** WAIT 
<##)#GOg*!flf* . tAl*?* Mario fcg#H***8WA* 
WAIT#£*> Mario S^X*"*-*^**. ***t*TA 
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400 f* k - CODEFEFCH <fWfc*)ttftflr 
® 13 t#NOR n 408, ^W^^ ROM £*fitM 
406 ftft*ftA. iftftgft^JpfttJMOO j*£ft^ftftflr-9> 
(X>DE FETCH, ftfta^ftftfcfttfJ&3fWftft, @37&&# 

***flJM^;*£ftft*ftft* fc*#**»«r<fc*«l. 

ift*ft*AROM ^#it«[* 406 i+ft$ 

& ROM ftH## pT^# ROM ftft, *flr**An 410 ft£ 
ft.- - 

ROM *#*HHIr#-ROMRDY n^#R# t* 402 ff 

ft t ftft B li 91 B # #S g # 

ft n ft Z % . ■> £ ft * ROM DCK &® # * 404 :. * £ft 
DATAFBTCttft***tf##»R14 ft#ttft'& 7 ft#ft* . iff 

*jk% dJ en-rh ft* o i rom * 406 ft - ft 

A it #T. 41 * £ ROM ft ft* ft J: * ft # ft # *.* ft 
DATAFETCH f^, 

B 13 *Jff*ft ROM *«#AT^»ftAt^tf*->hife# 
fl*aft*ft#*ftft#4i4*ftftiBft/*4ROM*!^. fW#ft 

K 412 Super NES ftft ft ft HD jjQ ft ft , ft* A A«P - 

^ROM a##ftE#&#ftfT# Mario ftft. ftft#teE3F#& 
412 fr£&#&&414 23 ^ 6*7 ROM :&:kLft 8 # a ft 

ROMJkihftftft^ftft^AMihftmPC ftftft#ftft.*JEft 
ftftftft#RAM ftAftftft,4ftftttftftft&£fr?*Affft 

400 J^/ 5 £ ft CACHE LOAD ft „ £ *f> ft £ 
414 &&&A;|;#i#«#&R14 tf, A Mario ft#4NFftRl4 
ftrt#j*£ft. 
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RH 404 /* k DATAFETCH 

Jk Super NES ft* A ft HD *ft ***** K *## 416 ft ft 

*). ftft*#*K*##4i6*'Mr4r Ru ********* 
#ftEftftft*&#. 

ft*£*^-f3#&&n 408 , ***** ROM 
406 ft if ft , * H 410 A & ROM ###4 ROM RDY, g 

_ ROM JU3Y_^J^^^ 

#ft*. 

*#&-g. 414 £**£ Super NES A ft HA * ft 
ROM *&. 414 &**A*ft#-^ROM»ft 

Super NES Aft. "ROM»£*flr-* ft Mario ROM 
£**;*E Super NES **tf ROM *k:M:Aft ft£* . 

****♦***• *##ft**!*£;fe±****ft*;&Pft 

^ftihftM^ftftvfttft^rftftftftA^kft^ftttM 414 . 

ft'±^ftAYftft#ft*ift±*##ftM«rjE«*>ftft 16 *ir 
ft***£. 

£*#**422 &#ROM 104 4* A ROM ftH#$ 

ROM D S Mario ft @ ft* Aft Z ftft*4fc. 
404 ^fkft DATAFETCH flT^* ROM £BHi-ft*406 /=£ft 
ROM RDYflT-9-ftaiftn 418 W&ROM ftJt#420 **ft#ftft 
fTo ROM ft* A ft ROM D[7-0]*ftROM ft*ftftj( ROM ft 
>+#420. 

# 422 *£**ft*<**P*it***** R14 

ft I ##flft&&#ft GET B ftft#4ft*)*****-*A. 
£xH****ft***, ROM 104 &£##^&S<Jffl 15A 

+ JJf* ft Mario &# + ft#4Aft.##GETB#4^. 
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^##420 Ic^JIf. Z 4 ILL. £*GET B £4 

Mf£#&X 4lLt*H 13 f jff**£ft#4U^*#£ft*A* 
&A#&&, i|»N*«ftZ #ft**ft££$ Mario 
#76*#-^. 

&#J& 68 ^#-#ieH(## 506. 506 «$4|*r;fe9!$ 

RAM 94(*g-f%*#tE£.f&# 
&l£#gfr m*^rfOt fl6 4^31#&. 

^i££#RAM 94 +^16**4. * A ROM < RAM* iB #4* 
ff*W*AM*#RAM94ft*±fr*. £*±iftWftj0##,:lT 
RAM 94&-£gl3 t^iB^ROM^fJ#104 

it. **+**&*t6fc#iB«## 506 

#*n** 510, £A 0 if&2| 15,14 

502 3 ROM 

ROM &«#^-§-ROMRDY GfctfftgffrdJ H 510 
506 504 4&##g_l:S# 0 

&4ft 501 ±F>k--&VlJsm%* 

#A&fc:&M#RAM ###94 &ffft£«Hj|r*. 4*501 

«.*^*5ii^A**t#*it*## 500 #;fa£tAi&, #J3-f ft 

500 £A«#iHlfc#PC ft I3tf*fc#& 
ffltffrffl uflr*. #ifi«#* 506 fcft*. 
AiMfc^&it* ## 500 ft4frdlfr&#tf&ftftftff#&£ 

3 -15 502, t$£*I#it&# PC 

*£b*A*5£&fl£*#RAM 94 ft & M ft , *ft* 502 fl*P#- 
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* ih ft = # ft * ft # * A a ft ft * PC & * o 

&iiii£S^-f- O/RANGE &A#&# 502 * ii! ^ -f 

&&506 iNIfrMfcft**^*** 
j»* 504 Jk.ft%& 502 *ft&fcft£#:fc:tf:#iB , 
RAM 94 #16 + 
4^flfta* ftft#RAMfttt»JftttftjF. #i&IK##506 6^ft 

NOR n 5H,ft+*#tf***#*****ftft#*A*£ft. 
.•fe-ft £ £ DEMUX504 # & # 64 t It" 

^#*ftfi/#AHNOR H 514 ft*-ftA***jf**fc** 
5Fft*M RAM 94 f ftUBffif A**fc*ttA£BH* 

® 15 aSffljH 4A ALU #4#^#ft#4ISo 

*iffl.l5 jr*-.ALU**|#/ #4-W#60*ftA**ft#RAM 
94, ROM ii[|J» 104^ RAM 88 4 ft Mario $ 

ALU/******--**. teftft#«"fifc«*£ffl 

15 + B dJ . 

£ 525 A)H«^ft# RAM 94, ROM gfJH- 104 « 

RAM £«» 88 ft tiff *ft!B » #4Mrft#fc#4frASl**ifc« 
##527.###*#525ft«f- RAM ft#*€**^ROM * 

#-*A^«i##K*##«*a:*A. ##ROM £RAM *# 
#4&tf#^.£4£&#&&525 68 & 

*#&t«ltlr^ CACHE CTL RAM 94 

#4, **^*l!Jff*'#ift«r#4****ftft#RAM 94 &® 
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2«#tt*JMsW*PCEN.n„iHje#M-. 

&527 8 Wit^^^-f-^^iiE* 

ROM (3&RAM &&ROM £HH# 1040ft RAM & 

^^88)^^^.*^^RAM jfcROM **#4t*-- > MfcM* 

HW#4-#^#*#**4.(r«rROM<RAMtt«i»io4, 

88 g^J^^jj^f fejrgj PCEN j jfcjfcft. ^ 

£^&ft££#RAM#dJ#4&*T> 
fe#1t* PCEN *JJf**«#*A^ ft. 

#N-.#**±**ff«r. ife^ ROM 10 ft##tff3] 

RAM 94 RAM «r#*BiWfti^#, SffitfROM 

;*£PCEN^#!SJRS. **^#5»***t#RAM ft,'jft 

537,539^541 J5f^*«rir*«r#4**J K/ 6 *****^ 

< 1.2,-n ftflr*. 

&n&MZ& 551 *-F*#*#ft3ft**1HK 

Mario 76 + 4*H«tMMP#. ^T^aNM 5 

*# 60 543, ^^>a lU-Mr 

W*|[#^&«*M.T»%W»4f"jb*^«FALTl PRE ^4 

543 ^^^. #*;*£iL*iHflr-?ei*9l & 
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527. ALTlfP ALT2^-f^ir®^Bj^iP#^^#gS:^^A^^ 
##Af»Jfc!*P;£n 541 #f*#i£^i£# 537,539,541 

(fljyttLjS^ 



■»*M*H545 Il^iALTl PRE flrt, flMiT* E*Jg#& 

H#*lk«M543 *&• #i*ffi£OR H 549 sJUfr&tf** 531. 
# ALT1 PRE flr*£* ALT1 547 OR H 549 

547 *ft ALT1 flr-frlfrlB. ALT1 
537,539,541 

XSELCT, XSEL1, XSEL2 # XSEL3. Is 
17 + 76 --fcifcfl 620 

&4>&&$?ft;jt*|f(## 527 *tt&*£fT#<«** 
7C 529,t^^-^##4#^ XSEL-U0,^]?a|!(#i$f(##535 
fc£##flT*XSELO|frib. $##535 PCEN 

531 /*4*#aft*#*533 ##^-f-XSELl 
fri&#XSEL-Ul. ALT1 PRE^#i£&£ffi£#551 

529,531 *, 76 0r 

€£#^itftf L #J£.#J*P&&fr£#J &&551 + #r*,ALTl PRE 

531 ftflr* 533 + $ 
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15B ^HJN-#flr-f CK, fr#£&£&£#RAM 

*pS 15BJJf*. &ft££#RAM 1)#£ 
527. 227 £0 

18 +^t*»aj«r*^N-«#4W*60^^^^*^« l ft®. 

i£&#*P ALU 50, 68 52 

Mario 7C#o 

*c-f ffl 15 t #&*t£&551 3iai£tf*MM 2 
N" >J /* & AT* XSEL-U # & it « . * XSEL-UO flr 

9 is t^tfifi Y 3H> z &ft*#4MMfc#tir*'tt* 

78 # 604 16 

604 *P 606 & 4^^## 600 fP 602 ^ 

HA. *## 600'*p 602 /3*&j#±i£tt"FROM w fr - TO , '«r£# 
4. * #31-600 3fo 602 & u TO"fi u FROM"1fr%&]&%*&$ , 
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5fp 602 *A^**±Jfc«rtt*J#*Jtft«r#4W*3lf*. 

604 $i 606 76 
ft* «*A. 604.606 **A#4-Aft±«*« 

**ft*ft#Ai|t*ft*B^****M*#^«rB^il<*i» 

^#£##4. £ Super NES ^ # Super 

nes * 606 - 

* ^#-6O4-^-606-^.J5!j JML&k2JfrXJUkMl ZMJk 

<!fP^#3&&#£$i£#. FROM #4^1$-^^^^ 

FROMSET fir*tt& FROMX 618. -ft* FROMSET it 

^•Y AH***««*i*3ft##*618.||3|t#*618 

$#&618 A 
622, o # 622 R0 <fl f- 

622 ^-#A*#*#*#620 
620 &&##it&&(BP$ #&R15)#f*f&,£&# MERGE 
%^#Br% #*#&,#^#&R1<$*p£&##&#^ + #M3 
**#Aft**A.#***#620 fc#E&gU5A + *&#&*Ti£ 
g 551 #rA£# XSEL2 *P XSEL3 ftftft^»4SIA«|-.^ 
*A. 

###&&622 tt£->N»A£ Y&*fc±ft|*##*, 
Y AftJ:#W*#**X Aft J:. **J5f£. 622 
-frAAJiafc FROM X*## 618 ill 622 #&tB 

iftiB 15A + #f/ c £#XSEL0 XSEL1 # 
&&X 

Jj^#&R0— R15 t«f^^*#**^^*^^**±lSei 
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#iSM, f #&R0-R3 

608,###R4-R7 610, ^#&R8-R11 

612, ffi$#&Rl2-Rl5 

614. 608,610,612,614 & | ft ffl^&At 

^ Jtf * * YSEL1 # YSELO &JJ^,&jhlABI16*J9f*;tt£* 

606 H-iH 608,610,612 *D 614 

AiH###&#616. £&#&&616 «#S 16 
606 # YSEL2 fa YSEL3 ftftjfei&ft P ^MfrAfr 

"WSrsie 5 ft ^ 617,^$^ jjj $ AmiTA"* 7 

Eal*#*RO— R15 #&A, *p J: 

-tf#&A CK fr-&&&A DATA-IN, gfe&JfeftJf 

ft#ABl*A*ttft*ijt**ft|frA. W#J£R15 
PC t^g&AS 13 #ROM S«l**ftA*4ft#;b**400 
CCHLD,*St*A«ft#16*f ft.***A**ft 

# RAM *tt#jt4»*#. **ttft#**A#4iM#*'lfc-- 
AM** LOOPEN, &£98#&fT#;£###>fci*fi PC 
jp_tt##R13 $#&R15 £#&&iiP PRE- 

SET #ftfr#3F#4fti-#$#&Rl3 ^^**Aa^THt#^«- 

A RN, 

£##Sfc&;£o 9 18 A I Mario 
B, fltflT^Mario $#ftft ft;* ££fM> ft 
TM&tfJ-M^ifc&^&^ft Mario 
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tftf Mario €#^&fra#M#^#&#. 

1T£;#J£E 18 + Ri ^ 

Ris ^£4r##^#^^it^^<t^««*c«i^4r^ 

#Rl#***Xftft, *#£R2#ftfc*Y#££, ^#&R7 
#te#^£&#>. ^^r#650"jJf^3t4#*FiHk*^ih#^ 

JtJLIIJtftiWUillii 

*lft#*it**3t*<654)##,fr 

*p##658 J9f#, Rt£$ft£^#£#^it#&ftrt3L;|£ 

^#Ifit*^^«J^##l^^##lEJ^ 654 
#^it&J£(654)i&$##&£ ->Mk*<656). 

X £##££r<660) o jfe£fc##Y HEIGHT (Y *£)**<622>, 

Y £)|MMf #*MT--£#£<665). # Y HEIGHT Jdfi 

##£$&*T#> ##*&J*<666). 

^ftW^ifcBWtt Mario Ti?lfrlB.*JfeBa 
18«®&fJ#^#*i&<lia#, 

rx=l i#&x#£ 

ry=2 , #&y #S 

rxl = 3 iflf£;£iHx#4 

rxlinc = 4 ; x 

rx2 = 5 j5f£#fel x #4 
88 



rx2inc = 6 ; Bf^^Tfl x 

rdy=7 ;«y^£ 

rlen=12 ;#*Fit#, (hline)-fe£ 

rloop = 13 ; 

hlines 

miwt rloop, hlines 2 j hline 
hlines 1 

Tx="(?xT)">78 



mfrom 


rxTT " 


mto 


rx 


mhib 




mfrom 


rx2 


mhib • 




mto 


rlen 


msub 


rx 


mbmi 


hlines 3 


mnop 




mine 


rlen 



; -fc£,rlen=(rx2>>8)-(rxl>>8) 



hlines 2 
mloop 
mplot 

hlines 3 

mwith rxl 
madd rxlinc 
mwith rx2 
madd rx2 inc 
mdec rdy 



;rxl + =rxlinc 
;rx2+=rx2 inc 
; rdy— = 1 
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mbne hlines ;i&rdy#C& 
1 

mine ry 

Mario &###*Pfa/8*&*T£#, KT*tt«**W 

£#]*P Super NES *P_1:®&£B 5 S « JJf #^#1 
-*^-^##i*-E-#-#-*-^#-W £ & f#f*Ar ■ # *h~ Super-NE-S- 
# Jk Super NES *4fc & si HA iM# I& ft XEQ ftft * t 3 A 
ROMg#Jftl04 *M#$#fto Super NES St^^t^'J 
ROM &#Jftl04,^#^#$#fttt#£&^#&2JZ &£. it 
£J#t#ftR15 Mario &##a;!Kt&ft. 

-&$|I!l±W Super NES M ROM £#Jft 104 ^Afc-frft^ 
Mario tt"G0"#*4£. M#T+*#*AiljJfcft#*4fc 

16*-f*. &#a#it&ft#l*J 
&&&ROM 10 ROM &*j-it&ft(® 13 #^ 406), 

f J? Super Mario £#^a#?'J t 

#J*P> ##"#&X flLl'STrx'^t^ftR]: £#£#ft> 
ffi *.4«rloop"Jj # ^#ft R13 ###o 

#E#i£^#ftil£> ##a###*PT&fT. §ROM& 
IN ft 104 * ft ROM *Btt|-ftft£J!l 5 fti+&(&200 
#r£&*T##-&#^ < 'IWT rloop, hlines 2"A ROM ftJ?&ft$ 
4A t 62, t#R tffcaf A&^i£^# 

RAM 94o &&fT#4"lWT rloop, hlines " Bf , l£a#it&ft$ i# . 
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ROM ^ HHt$fc# 406 i^fij 5,<fc#±V*#(«*^)3|AA»*ft 
3+ RAM 94, ROM &#J# 104 + #f ti% ft 

rom «±v*MrH^ir^«^ir z 

&g#*JHt##, &#$##R13 #£3PA##Z * 

£&tf&.^ a FROM RXl"N't #4fW#£falS#&5£i£f 

jlL&^«A^ 

RX1 <*##R3>*#*#± Y & 16<ft"FROM X" 

^#&618„ ^^.ff a TORX w #4^, #4^tt*«Btt*£$ 
*#***l*tWH'ft <, A^ Z"*## 600 (JLB 16). 

"HTO*#**:S|ii#«FROM X'|#|»+^rt#tAXA 
M&tffto ALU #x 6*ftft$ir*jrz AH^«*1T±#ft 
Z &£&X #g#/h&$##;£t#j§. 

RX(###Ri)f t*-*M«f*A. 

^#.'^#4 "FROM RX2"tf, &frfr±Br£jkft u FROM 
RXl w t^^^^#.^ w HIB w ^4#lfc^^^^^a^#|X^#^ 

#R0(M^I^#^^tf##), 

-RLEN w #4^ a SUBRX^^^it3±A^^^^M#^t^ 

R15 £^ R15 *i±fc#*>. #**,R15 

^ff a INCRLEN w #4l^^a^^^##ilP 1 
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-^ft*. *LOOP*#4^a£fTRl2=Rl2-l #it#. £R12 * 

#a#£&i^it£# RAM 94 9 A , III &ftifcft# 
£&fc& 400 #&g;fo£M^i££#RAM 94, 

Mifi£M#RAM 94fc*TiBft#4-. 

#&*t"#&"&4, ft*F/ 

£#B4A + * fl^COLOR *##"54 *#r#£&«& 0 

tfftftJ+fcdHifeto.AJi Mario ^^^JIJ-^|hJ^^#^^^ 

-ft. *#i***5AJi*M*RAM. 

ft *f a WITH RX 1 * # "ADD RX 1 INC w $ 4^ X ft # # * £ 
#1 X £$Jfe"WITH RX2 w fr"ADD RX2 INC"M &JL%%% 

$l£W'o "DEC RDY W , "ENE Hiines l"5fu*INC RY"%^%&% I'J 

Tiff Mario &#*Ha^1& 8 #X,Y 

LISTING ROTATE: 

J i 3F#& rmat 1211, rmat 2133, rmat 2322, ramt3231, 
rmat0033 8 ft X,Y,Z Aft£|$ 

; fclM;*8ftt#t*ft 

; 127 = 127/128= gi£ 1 

; — 128 = — 128/128= — 1 

; 2 ^ 8 fr&TZ 
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